Differential regulation of soluble epoxide hydrolase by clofibrate and sexual hormones in the liver and kidneys of mice.
Soluble epoxide hydrolase (sEH) activity was measured in the liver and kidneys of male, female, and castrated male mice in order to evaluate sex- and tissue-specific differences in enzyme expression. sEH activity was found to be higher in liver than in kidneys. Activity increased with age in the liver of females, males and castrated males, but only in males did activity in the kidneys increase. There was greater activity in both the liver and kidneys of adult males than females. This sexual dimorphism was more pronounced in the kidneys (283% higher) than in the liver (55% higher). Castration of males led to a decrease in activity in both organs, but it had a greater effect on renal activity (67% decrease) than on hepatic activity (27% decrease). Treatment of castrated mice with testosterone led to an increase in sEH activity of 400% in kidneys and 49% in liver compared with surgical controls. These results suggest differential regulation of sEH by testosterone in kidneys and liver. Ovariectomized female mice had renal and hepatic activities approximately 30% greater than control females. Feeding mice with the hypolipidemic drug clofibrate produced stronger induction of sEH in liver than in kidneys. Testosterone treatment, however, caused greater induction in kidneys than in liver of females and castrated males and had no effect in either kidneys or liver in males. When given together, the effects of these two compounds appeared to be additive in both liver and kidneys. Results from western blot showed that the increase in sEH enzyme activity in kidneys is correlated with an increase in sEH protein. These results suggest that clofibrate and testosterone independently regulate sEH activity in vivo, and that kidneys and liver respond differently to clofibrate and testosterone.